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1. INTRODUCTION 
Our earlier studies [l, 2, 31 on the generalised Clifford algebra (G.C.il.) 
formulated by K. Yamazaki [4] 1 e d us to a surprising connection between the 
generalised Clifford algebra and the unitary groups which describe the internal 
symmetry of elementary particles. We shall now show that it is possible to 
obtain the matrices of the Duffin-Kemmer-Petiau [5] (D.K.P.) algebra which 
enter the space-time description of particles having spin zero or one through a 
wave equation, known in literature as the D.K.P. equation. Such a derivation 
of D.K.P. algebra from the generalised Clifford algebra leads us automatically 
to a method of constructing the elements of the algebra of the orthogonal 
groups also. 
2. THE /3 MATRICES OF DUFFIN-KEMMER-PETIAU 
The generalised Clifford algebra C, m has 11 basic elements Q’S such that 
e.m = 1; z eiej = weje, (i <j; i,j = l,..., a) (2.1) 
where w is the primitive mth root of unity. 
In the following we shall be making use of the Cg+l algebra for deriving 
the elements of K(r) whose generators, pi’s (i = I,..., r), obey 
From the above we are led to the relations 
h%&z + An% = 81 (1 f 4 etc. 
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(2.3) 
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It will be important for us to note that the algebra K(r) has always an 
irreducible representation of dimension r + 1. To obtain the basic Y genera- 
tors of K(r), consider the elements of C, ‘+l. Let us now define entities, E,‘s 
which are linear combinations of the elements of Cg+l, as 
Eij _ 1 i wa(i-l)e14e~-i~ 
7 + 1 q=" 
(i,.j == l,..., Y + 1). (2.4) 
These entities possess an important property as shown by A. 0. Morris [7] 
EijE,, = Ei, Sj, . (2.5) 
Let us now pick out of the Eij’s, r elements 
Ei,,+l (i = 1, 2,..., r) 
and define /J’s such that 
Pi = (Ei,T+l + E,+,,i) (i = l,..., 7). (2.6) 
We assert that the pi’s constitute the Y basic elements of the algebra K(r). 
This would be true if we can show that pi’s obey the fundamental relations 
(2.2) of this algebra. Using (2.5) and (2.6) it is easily checked that 
and hence pi3 = /3i etc. The irreducible representation of the /3’s is of dimension 
(Y + 1) and hence we have obtained one representation of the Kemmer 
algebra K(r) of (r + 1) dimension, since the pi’s constructed from the elements 
of Ci+l are of (r + 1) dimension. In particular for r = 4, we obtain the 
5-dimensional representation of the Kemmer matrices relating to spin zero 
particles. 
3. LIE ALGEBRA OF ORTHOGONAL GROUPS 
It is well known that one can construct from the elements of the ordinary 
Clifford algebra Cnz (of n basic elements) the Lie algebra of the rotation group 
in (n + 1) dimensions (for example see H. Boerner [S]). In this paper we 
are interested in constructing the elements of the algebra of proper orthogonal 
group from the generalised Clifford elements Ci+l. To achieve this, let us 
define Jmn’s as 
Jmn = &Pn - A&) (m f 4 (3-l) 
where pi’s are the r basic elements of the K(Y) as defined in (2.6). These 
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give J,,,n’~ which are (2’) in numbers. Also define r quantities J,>,,) , 
(m == 1, 2,..., Y) given by 
Jw, = Wo -- P&L) 
with 
PO = ET,lJ-1 
E r+l,r+l being defined as in (2.4). 
Hence the total number of Jlnn ‘s constructed as above will be 
(3.2) 
(3.3) 
ii ;, +yql!l. (3.4) 
It is easy to check, by substituting Eij’s for pi’s in (2.1) and (2.2), that Jlrrn’s 
reduce to (Em, - Ennr). With little effort one can also derive the commutator 
relationship of the Jmn’s given by 
IlJmn , Jm,n,l = Pnm,Jmn, + &n,~Jnm~ - &mn~Jnn~ - L~Jmm~l. (3.5) 
Hence we conclude that the Jlnn’s which are Y(Y + I)/2 in number satisfying 
(3.5) are the generators of the Lie algebra of the orthogonal group in (Y + 1) 
dimensions. 
Since we know the explicit representation of the basic elements e, and ea 
of CL+l, we are now in possession of the (Y + 1) dimensional representation 
of K(Y) and that of the rotation group in (I + 1) dimensions. 
It has been pointed out in ref. [6] that the representation of the parafermi 
rings of order p = 2 coincides with the irreducible representation of D.K.P. 
algebra. Elements of the parafermi rings also provide a method of constructing 
the algebra of orthogonal groups. It will be the future programme of the 
authors to arrive at the algebra of parafermi rings of any order starting from 
the generalised Clifford elements. 
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